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(54) (Title of Invention) Di gplay Device 
(57) (Summary) 

(Task) To obtain bright display images, to make it possible to view 
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satisfactorily in conformity with the posture of the viewer and to 
prevent a deterioration of the picture quality from taking place 
by using a display device of such a type as will make it possible to 
view the real image. 

(Means for Solution) 

A hologram screen 1 of the transmission type provided in such 
a way as to face the observer O and forming a hologram layer 12 on 
a substrate 11 and a projection means 3 for the projection of a dis- 
play image onto this from an oblique direction at a prescribed projec- 
tion angle (theta) are provided. The projection angle (theta) is set 
as the angle at which the strong diffraction angle on the hologram 
layer 12 of the projection beam L that enters the hologram screen 1 
from the projection means 3 faces in the direction of the observer 
0, thereby makin g it possible for the radiant light of the light 
source to be effectively diffracted and made incident into the eyes 
of the observer 0 by means of the hologram screen 1. 

In addition, the hologram screen 1 and the projection means 3 
are provided on a common stand 2 and these are supported in such a 
way that both the angle of elevation and the azimuth angle may be 
variable. Moreover, the hologram layer 12 that affects the quality 
of the picture is positioned on the reverse side of the substrate 11 
which the observer O does not directly touch. 
(Insert the drawing on p. (1).) 

(Scope of Claims for Patent) 
(Claim 1) 

A display device comprising a hologram screen of the transmission 
type provided in such a way as to face the observer and forming a 
hologram layer on the substrate and a projection means for projecting 
a display image on the said hologram screen from an oblique direction 



at a prescribed angle of projection, so as to make it possible 
for the observer to observe the display image that has been 
projected onto the said hologram screen, characterized in that 
the said projection angle is made the angle at which the 
strong diffraction angle on the said hologram layer of the 
projection light that enters the said hologram screen from 
the said projection means is directed in the direction of the 
observer . 

(Claim 2) 

A display device as described in Claim 1, where the said 
hologram screen and the said projection means are provided on 
a common stand, with the said base stand being Such that its 
angle of elevation and its azimuth angle may become variable. 

(Claim 3) 

A display device as described either in Claim 1 or Claim 

2, where the said hologram screen is arranged in such a way 
as to face the said observer on the said substrate side. 

(Claim 4) 

A display device as described in Claim 1 through Claim 

3, characterized in that a transparent protective film has 
been formed on the surface of the said hologram of the said 
hologram screen. 

(Claim 5) 

A display device as described in Claim 1 through Claim 

4, where the said hologram screen and said projection means 
are provided on a common base stand, with the said hologram 
screen being provided on said base stand in such a way as to 
be freely detachable. 

(Claim 6) 

A display device as described in Claim 1 through Claim 

5, in which the said stand is constituted by a casing in which 



an opening part has been provided on the ceiling plate, 
the said projection means is stored in the said casing, 
with the projection direction of the display image facing 
in the direction of the said opening part and the said 
hologram screen, arranged at the image-forming position 
of the said display image, is provided on the said 
casing . 

(Claim 7) 

A display device as described in Claim 1 through Claim 
6, characterized in that a luminance correcting filter 
for the correction of the luminance distribution of the 
display image is provided halfway on the optical passage 
of the optical system which is composed of the said holo- 
gram screen and said projection means or in the vicinity 
of the said hologram screen, 

(Claim 8) 

A display device as described in Claim 1 through Claim 
6, characterized in that the diffraction efficiency of the 
said hologram screen is distributed in a ... (Translator's 
NOte: two characters are unclear but look like) ... trend 
which is opposite to the luminance distribution of the 
projection image. 

(Detailed Explanation of the Invention) 

(0001) 

(Technical Field to Which the Invention Belongs) 
This invention relates to a display device which makes 

it possible for t±ie observer to view the display image in 

super imposition with the background. 
(0002) 

(Technology According to P r ior Art) 

As display devices, CRT and the liquid crystal display 



plate, etc. have been widely used in the past. According 
to these display devices, only the display screen is dis- 
played, with a consequence that, in the case of such opera- 
tion as inputting a chit, etc., the operator has been 
burdened with extra work involving the frequent movements 
of his gaze. Under the circumstances , a display device 
which makes it possible for the viewer to view the disp- 
lay image in superimposi tion with the background has 
been demanded . 

As such a display device, the head-up device is avai- 
lable. It comprises a display part for outputting a display 
image and a combiner of semi-transmission and semi-reflec- 
tion which is installed in opposition to the observer, 
whereby the display image is reflected by the combiner 
so that a virtual image of the display image may be 
reflected in the eyes of the observer. 

It has been commercialized in the meter display, etc. 
in airplanes and automobiles, as it enables viewing of .display 
image and its background without drastically moving the 
eyes of the observer. 

According to the said head-up device, however, the 
position of the virtual image moves back by the length 
of the gaze b e tween the output surface of the image 
in the display part and the combiner, thereby making it 
unsuitable for use in desk -top operation. Under these 
circumstances, there developed a display device as 
described in the Official Publication of Toku Kai Hei 
4-293032 and the Official Publication of Toku Kai Hei 4- 
2 98710, whereby the display image that has been output- 
ted at the display part is projected onto a hologram 
screen, thereby making it possible for the display image 




6 



to be observed as a real image. 
(0003) 

(Problem to be Solved by the Invention) 
In the case where a display image is superimposed 
on its background for observation, there is a need to 
obtain a display image which is as bright as the back- 
ground. According to the above-described display device, 
however, the acquisition of a bright display image 
requires a large-scale light source for the projection 
device. In addition, the hologram screen is fixed to 
the casing or the desk, thereby restricting the posture 
and position of the observer, with a consequence that 
the display image may not be viewed satisfactorily, 
depending upon the sitting height of the observer, there- 
by producing a handling problem. 

In view of the fact that the hologram screen which 
serves as a display surface is located close to the 
observer as in the case of the conventional display 
device, a result is that the hologram layer ten* to 
be damaged easily and that the quality of the display 
image that the observer observes ten ds to be deteriora- 
ted. 

(0004) 

This invention was culminated in view of the above- 
described problem. Its purpose lies in offering a dis- 
play device capable of obtaining a bright display image 
at high efficiency with a small light source, avoiding 
any increase in the size of the light source, with the 
display image being viewed satisfactorily irrespective 
of the posture and the position of the observer, where 
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there is little deterioration in the display image. 
(0005) 

(Means for Solving the Problem) 

The display device according to this invention comp- 
rises a hologram screen of the transmission type which 
is provided in opposition to the observer O and a pro- 
jection means 3 for projecting the display image onto 
the hologram screen in' an oblique fashion , in which the 
projection angle (theta) in oblique projection is used 
as the angle at which the strong diffraction angle on 
the hologram layer 12 may be directed in the direction 
of the observer O. 

Because of the above, the projection light that 
has been diffracted in the hologram layer 12 effectively 
enters the eyes of the observer O, with a consequence 
that the display image appears bright. In addition, the 
light source of the projection means 3 is made as small 
as possible, thereby saving the power consumption and 
reducing the size of the device. (Reference should be 
made to Claim 1 . ) 

(0006) 

According to this invention, the hologram screen 1 
and the projection means 3 are supported on a common 
stand 2 where the angle of elevation and the azimuth 
angle are made variable, thereby making it possible for 
the area of sight to be changed, depending upon the 
sitting height of the observer O while holding the pro- 
jection angle (theta) at the angle at which the strong 
diffraction angle on the hologram layer 12 of the projec- 
tion beam may be directed toward the observer, thereby 
improving the practical effect of the device. (Reference 
should be made to Claim 2). 



C0007) 

According to this invention, the hologram screen 1 
is positioned in such a fashion as to face the observer 
0 on the side of its substrate 11 and, even if the 
observer 0 or some one else happens to touch the holo- 
gram screen 1, the diffraction pattern that has been 
formed on the hologram layer 12 may not be damaged and 
the quality of the image may not deteriorate during the 
course df its use. (Reference should be made to Claim 
3.) 

In addition, a protective film made of acryl, 
etc. is formed on the surface of the hologram layer 12 
of the hologram screen 1 for the protection of the 
said diffraction pattern. (Reference shoul d be made to 
Claim 4. ) 

(0008) 

According to this invention , the hologram screen 1 
is set up on the said stand 2 in such a manner as is 
freely detachable and the hologram screen 1 with diffe- 
rent observable range is suitably exchanged , thereby 
enabling the display, depending upon the particular 
use. (Reference should be made to Claim 5.) 

(0009) 

The display device according to this invention is 
stored in a casing 2 as a stand with an opening 22 
being formed on its ceiling plate 21 , with the projec- 
tion of the projection means 3 being in the ^direction 
of the opening part 22 , the hologram screen 1 is 
provided facing the projection means 3 in the casing 
2 and it has been made easily transportable, while 
the projection angle (theta) is being maintained at such 



an angle that the strong diffraction angle on the holo- 
gram layer 12 of the projection beam may be directed 
in the direction of the observer. (Reference should be 
made to Claim 6 m ) 
(0010) 

According to the display device of this invention, 
a luminance correction filter for the correction of 
any unevenness of the display luminance on the hologram 
screen 1 is provided halfway on the light passageway 
of the optical system which is composed of a hologram 
screen 1 and a projection means 3 or at a position which 
is in the vicinity of the hologram screen 1, thereby 
reducing the luminance irregularity in the display 
image which is produced by projection onto the hologram 
screen 1 in an oblique direction. (Reference should be 
made to Claim 7. ) 

In addition, the luminance irregularity in the 
display image is reduced by making it a display device 
wherein the diffraction efficiency of the hologram 
screen 1 is made high at the position where the luminance 
is low on the hologram screen 1 and low at the position 
where the luminance is high. (Reference should be made 
to Claim 8 . ) 

(0011) 

(Fprms of the Application of Invention) 
A display device according to this invention is shown 
in Figure 1. 

The casing 2 that serves as the base of the display 
device is in the shape of a thin box, which is supported 
on a stand 6. An opening 22 is formed on its ceiling 
plate 21. At the top of the casing 2, a hologram screen 
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I is arranged. The hologram screen 1 formed as follows: 
A hologram layer 12 is formed on a transparent substrate 

II and this is formed like a flat plane in a rectangular 
form. 

The substrate 11 is positioned on the side of 
the observer O, with its lower end being inserted into 
the groove in the hologram screen receiving part 71 
that has been provided along the front edge of the 
ceiling plate 21 of the casing 2. 

The hologram screen receiving part 71 and the holo- 
gram screen 1 are joined by an installation screw 72 
that runs through them. The hologram screen receiving 
part 71 is linked to the hinge 8 that is provided at 
the front part of the ceiling plate 21 and the hologram 
screen 1 is locked at a prescribed angle at the time 
when the display device is in use and is laid down on 
the ceiling plate 21 at the time when it is not in 
use. In this manner, it can be easily stored and dust 
is prevented from entering through the opening 22. 

(0012) 

Inside the casing, a projection optical unit 3 as 
a projection means is stored. The casing 31 for the 
projection optical unit 3 is thin and rectangular, with 
its top being swollen on the interior side. At the 
opening that has been formed on an inclined surface 
on this side of the said swollen part, a projection 
lens 32 is inserted in such a way as to oppose the 
hologram screen 1. 

At the position for image forming on the hologram 
screen 1 at the back of the projection lens 32, a liquid 
crystal display element 33 is provided in opposition 



thereto so that the display image that is outputted on 
the liquid crystal display element 33 may be expanded 
and projected onto the hologram screen 1 through a 
projection lens 32. All of these form a projection 
optical system. 

The angle formed between the main optical axis L 
from the liquid crystal display element 33 to the holo- 
gram screen 1 and the normal line on the display surface 
of the hologram screen 1 (which will hereafter be refer- 
red to as the projection angle) (theta) is set at an 
angle to be described later, based on the characteris- 
tics of the hologram screen 1. 

(0013) 

On the front of the case 31, a halogen lamp 36 
and a reflector 37 in a concave shape as arranged in 
such a way as to surround its periphery are provided. 
The light that has been emitted from thehalogen lamp 
36 is collected by foe reflector 37 and, after placing 
them in a light collection state for the parallel 
beams, etc., same is effectively radiated to the inte- 
rior side of the case 31 at high efficiency. 

On its optical axis, an optical filter 35 for 
the elimination of the infra-red rays and ultra-violet 
rays and a mirror 34 are provided and the light that 
has been emitted from a halogen lamp 36 reaches the 
mirror 34, where its direction is converted obliquely 
upward on this side so as to illuminate the liquid 
crystal display element 33, thereby forming an illumina- 
ting optical system;. 

(0014) 

A fan for cooling purposes 5 is provided on the 
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upper surface of the case 31 so as to discharge the heat 
of the halogen lamp 36, etc. A circuit substrate 4 is 
provided on this side of the casing 2 and a driver circuit 
for driving the liquid c rystal display element 33 by 
using a video signal of the NTSC or RGB, etc. which are 
output ted from the video or computer, etc. that have 
been connected to the video input terminals, a halogen 
lamp 36 and the power source circuit, etc. for the 
cooling fan 5, etc. are formed. 
(0015) 

On the lower surface of the casing 2, downwardly 
facing convex-shaped ball-shell parts 23 and 24 are 
formed up and down in double, with an opening being 
formed at the center of the ball-shell part 24 on the 
outside. The ball-shell part 23 on the inside is 
supported by a concave-shaped ball-shell shaped recei- 
ving dish 61 with the stand 6 facing upward. When the 
casing 2 moves along the receiving dish 61, its angle 
of elevation and the azimuth angle are changed. 

The diameter of the opening part of the outside 
ball-shell part 24 of the casing 2 is smaller than the 
diameter of the receiving dish 61 of the stand 6 so 
that the casing 2 and the stand 6 may not be disengaged 
unintentionally. 

(0016) 

The following explanation will be given regarding 
the hologram screen 1 and the projection angle. To the 
hologram screen 1, an object beam LI which is transmit- 
ted through a dispersion plate 92 made of frosted glass, 
etc. against the dry plate 91 which is formed by a photo- 
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polymer or DCG (gelatine bichromate), etc. is projected 
and, at the same time, a reference beam L2 is projected 
from the side which is the same as the object beam LI. 
Because of this, the dry plate 91 becomes a hologram 
optical element of the transmission type where the 
hologram diffraction lattice containing the informa t ion 
of the dispersion plate 92 is recorded. This becomes a 
hologram screen 1. 

The direction in which the light that has entered 
the hologram screen 1 at a certain incident angle is 
strongly diffracted depends upon the angle at which 
the object beam LI and the reference beam L2 are 
projected. In addition, the dispersion angle jz$ of 
the light that has entered the hologram screen 1 is 
dependent upon the dispersion characteristics of the 
dispersion plate 91. 

The hologram screen 1 is locked at a prescribed 
incline angle at the time when the display device is 
in use and the projection angle (theta) is fixed at 
such an angle that the projection light that has entered 
the hologram screen 1 is directed in thedirection of 
the observer O at a strong diffraction angle (which is 
ordinarily a direction at a right angle with the holo- 
gram screen 1 as is shown in Figure 1) . 

(0017) 

Action of the above display device will be explained 
below. The observer adjusts the angle of elevation and 
the azimuth angle of the display device in conformity 
with his sitting height and the set location of the 
display device, etc. so as to make it easier for him to 
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view the hologram screen 1 (ordinarily in such a way 
that the observer may directly face the hologram screen 
1) • 

When a video signal enters from a video device, etc. 
the driver circuit of the circuit substrate 4 drives 
the liquid crystal display element 33, with a result 
that a display image is outputted in the liquid crystal 
display element 33. 

(0018) 

Meanwhile, the infra-red rays and the ultra-violet 
rays are removed from the radiant beam of the halogen 
lamp 36 by means of an optical filter 35, with only 
the visible ray being reflected obliquely upward by the 
mirror 24 and enters the liquid crystal display element 
33. The display image that has been outputted on the 
liquid crystal display element 33 forms a real image 
on the hologram screen 1 by the projection lens 32 and 
the light that has formed the real image is diffracted 
by the hologram layer 12 to be radiated in a conical 
shape at a certain dispersion angle jz$. 

The range of those points where the cones from 
all of the points in the display area of the hologram 
screen 1 are overlapped is therange where the display 
image can be viewed (which is the hatched area in 
the figure; it will be referred to as the range of 
sight hereafter) „ D. 

Since the projection angle (theta) has been set 
as the angle at which the strong diffraction angle 
on the hologram layer 12 of the projection light that 
enters from the projection optical unit 3 into the 



hologram screen 1, the radiant light of the halogen lamp 
36 effectively reaches the range of sight D. In addi- 
tion, the observer 0 will be able to view the display 
image which is bright in the range of sight D even with- 
out making the size of the light source of the projec- 
tion optical unit 3 any larger. 
(0019) 

Figure 3 shows a light passageway which is equiva- 
lent to the optical system of the above-described dis- 
play device. Here, the hologram screen 1 is 14 inches 
(accordingly, the length of the short side is 222 milli- 
meters) , the projection angle is 40 degrees, the angle 
of the incline of the hologram screen 1 is 10 degrees, 
the optical distance in the horizontal direction bet- 
ween the halogen lamp 36 and the hologram screen 1 
(which will hereafter be referred to as the projector 
projection distance) is 250 millimeters and the eye 
point O of theobserver is located at a point which is 
500 millimeters on this side of the hologram screen 1 
(which is a normal distance for viewing a display device 
of approximately 14 inches J it will hereafter be refer- 
red to as the imaginary sight distance) . 

Among the beams that have been radiated from the 
halogen lamp 36, the beam that is diffracted on the 
hologram screen 1 progresses toward the eye point O 
of the observer, thereby forming a range of sight D 
around the eye point O of the observer. 

Meanwhile, the zero degree diffraction beam that 
proceeds directly from the hologram screen 1 is radiated 
upward from the eye point O of the observer (the range 
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that is sandwiched by two arrow marks extending from 
the halogen lamp 36 in the figure). If the eye point 
of the observer exists at the position where the zero 
degree diffraction light is radiated, the halogen lamp 
36 reflects on the eyes in such a way as to be glaring. 

Nevertheless, the range where the range of sight 
D and the area where the zero degree diffraction light 
are overlapped is extremely small, with the eye point 
0 of the observer being away from the range where the 
zero degree diffraction light is radiated. Ordinarily, 
therefore, there is no possibility for the halogen 
lamp 36 to be glaring at the observer's eyes and the 
display image can be viewed pleasan tLy. 

(0020) 

The eye point O of the observer faces the hologram 
screen 1 from a distance of nearly 500 millimeters as 
in the case of the ordinary display device. Therefore, 
there may be occasions when the surface of the hologram 
screen 1 may be touched but the substrate 11 of the 
hologram screen 1 which is located on the side of the 
observer does not particularly affect the quality of 
the display image even if the observer O may touch 
it. Moreover, there will be no reason why the hologram 
layer 12 that is formed on the reverse side should be 
touched, with a result that the delicate diffraction 
pattern of the hologram layer 12 will not be damaged, 
and that, therefore, the quality of the image will not 
be deteriorated. 

Moreover, any smears or dirts on the side of the 
substrate 11 can be wiped off with a piece of cloth., 




17 



thereby making it easier to maintain it, 
(0021) 

Should the hologram layer 12 be damaged by some 
reason or ano ther, it is only necessary to dismantle 
the hologram screen 1 by removing the installation 
screw 72 and install a new hologram screen in its place. 
In this manner, maintenance work can be simple. It is 
also possible to prepare a plurality of hologram 
screens of different ranges of sight, thereby making 
it possible for one with a wide range of sight to be used for 
viewing by a plurality of observers and one with a narrow 
range of sight to be used for viewing by an observer 
or two. 

(0022) 

In another example, a plurality of projection opti- 
cal units are arranged at different locations and a 
plurality of display images are projected onto the holo- 
gram screen. The hologram screen is prepared by multi- 
plex exposure using a plurality of combinations of the 
incident angles of the refrence beam and the object beam. 
The projection angle of each projection optical unit 
is made the angle at which the strong diffraction angle 
on the holgogram layer of the projection beam which enters 
the hologram screen from fcach projection optical unit 
may be directed in dif f eren t directions for the respec- 
tive projection optical units, thereby forming the res- 
pective ranges*- of the sight in the above-mentioned 
different directions. 

According to such a display device, it becomes 
possible to separately view a plurality of display images 
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that are projected onto one hologram screen by changing 
the viewing angle. In this case, it would be better to 
weaken the dispersion characteristics of the dispersion 
plate in such a way that the dispersion angle of the 
hologram screen may become smaller in order to improve 
the separation of the display image. 



The hologram screen and the projection optical unit 
have been stored as one body in the casing; however, 
it is not restricted to this arrangement. It is possible 
to incorporate same into a desk, etc. which serves as 
the base. Otherwise, the hologram screen and the projection 
optical unit may be separated from each other. 



In addition, the casing has been given such a struc- 
ture that the stand supports the receiving dish part of 
a ball shell shape, thereby making it possible for the 
angle of elevation and the azimuth angle to be changed 
at the same time. However, it is possible to adopt a 
mechanism whereby the angle of elevation and the azimuth 
angle may be adjusted independent of each other. For 
example, the hinge mechanism and the rotary table mechanism 
can be combined. 



Moreover, the hologram screen was arranged in such 
a way that the substrate side may be located on the side 
of the observer. However, it is also possible to form 
a hard coating of acryl as a protective film on the 
surface of the hologram layer, thereby preventing the 
hologram layer from being damaged. In such a case, there 
is no reason why the substrate side should always be 
positioned on the side of the observer. 



(0023) 



(0024) 



(0025) 
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(0026) 



When the display image is projected obliquely, the 
display image that is projected onto the hologram screen 
shows such a distribution that the display luminance is 
high at the center of the optical axis and low in the 
peripheral part. However, it becomes possible to unifor- 
malize the luminance distribution by inserting a lumi- 
nance correcting filter in which the aforementioned peri- 
pheral part has a higher transmission rate than the said 
center in close proximity with the hologram screen. 

Otherwise, a similar effect can be obtained by using 
a hologram screen in which the diffraction efficiency 
of the hologram layer of the hologram screen is lower 
at the center than in the peripheral part. 

In the case of such a hologram screen, it is only 
necessary for the luminance distribution of the dis- 
persion plate to be lower at the location corresponding 
to the optical axis center than at the position corres- 
ponding to the said peripheral part. For example, a filter 
for lowering the transmission rate is arranged on the 
side of the exit at the position corresponding to the 
optical axis center of the dispersion plate. 

By obliquely projecting a display image, moreover, 
thedisplay image that is projected onto the hologram 
screen produces a trapezoidal distortion whereby the 
projection magnification becomes large on the upper sur- 
face but small on the lower surface. If the display 
image that is outputted to the liquid crystal display 
element is given such a distortion as will cancel the 
said trapezoidal distortion . beforehand, it becomes 
possible to project a display image without a trapezoidal 
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distortion to the hologram screen, 
(0027) 

Moreover, the angle of projection was set at 40 deg- 
rees. However, said angle is not limited to this alone. 
It is only necessary for the strong diffraction angle 
on the hologram layer of the projection beam that enters 
the hologram screen from the projection optical unit to 
be directed in the direction of the observer. Therefore , 
the projection angle can be made either large or small 
by suitably changing the angle, at which the reference 
beam and the object beam are projected at the time when 
the hologram screen is being prepared. 

If it is desired to reduce the depth dimension of 
the display device, it is possible to increase the 
projection angle, and it may be made smaller insofar as 
the zero degree diffraction light may not infringe on 
the range of sight. 

Moreover, the incline angle of the hologram screen 
was set at 10 degrees. This is a general number in the 
display device and some other angle of incline may be 
used in conformity with the usage of the display device 
and its size. 

Further , even the imaginery sight distance and the 
projector projection distance can be determined during 
the design of the device in conformity with the usage 
and size of the display device. 
(0028) 

In addition, the projection lens may be constituted 
by a combination of concave lens and convex lens made 
of the same material as the material of ordinary glass, 
etc. It may be the lens which has given a condensing 
function to the hologram. 




In the case of a hologram lens, the size , of the device 
can be reduced. Moreover, it becomes possible to simul- 
taneously record the function of a filter for the removal 
of the ultra-violet ray or the infra-red ray which are 
unnecessary in the diffraction pattern. 

(0029) 

A halogen lamp was used as the source of light. How- 
ever, it becomes possible to use a xenon lamp or a metal 
halide lamp, etc. 

(Concise Explanation of the Drawings) 

(Figure 1) 

This is a cross section of the entire display device 
according to this invention. 
(Figure 2) 

This is shown for the purpose of explaining the essen- 
tial part of the display device according to this inven- 
tion. 

(Figure 3) 

This is an optical passageway figure shown for the 
purpose of explaining the action of the display device 
according to this invention. 

(Explanation of theCodes Used) 

1. Hologram screen 

11. Substrate 

12. Hologram layer 

2. Casing (substrate) 

21. Ceiling plate 

22. Opening part 

3. Projection optival unit (projection means) 
L. Main optical axis (projection light) 

O. Eye point (observer) 



(Theta) . Projection angle 

(insert Figures 1 and 2 on p. (6).) 

(Insert Figure 3 on p. (6). a. Hologram screen 
angle of incline. b. Imaginary sight distance. c. Pro- 
jector projection distance.) 
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